Abstract. In this paper, we consider the most non-split parabolic D 4 type prehomogeneous vector space. The vector space is an analogue of the space of Hermitian forms. We determine the principal part of the zeta function.
Introduction
Throughout this paper, k is a number eld. Let k 1 be a cubic extension of k, and k 2 the Galois closure of k 1 . Then either k 2 = k 1 is a cyclic cubic extension of k or k 2 is an S 3 {extension of k. In this paper, we consider the zeta function de ned for a prehomogeneous vector space (G; V ) which becomes the D 4 case in 6] after extending the base eld from k to k 2 . We consider the most non-split case here and the vector space is an analogue of the space of Hermitian forms except it depends on three two dimensional vectors. So we call this space the space of binary tri-Hermitian forms. We discussed the meaning of this case in 1].
The purpose of this paper is to determine the principal part of the zeta function.
Our main result is Theorem (3.6) . In x1, we de ne the prehomogeneous vector space in this paper, and prove a strati cation of this vector space. Since our group is non-split, we cannot directly apply Kempf's theorem on the rationality of the equivariant Morse strati cation 2], even though it does not seem so di cult to make necessary adjustments. However, since our representation is rather small, we will handle the strati cation explicitly. We will probably consider such adjustments for general non-split prehomogeneous vector spaces in the future.
In x2, we de ne the zeta function, the Fourier transform, and the smoothed In x3, we will analyze the terms which come from the set of unstable points, and prove a principal part formula. For basic notion on adeles, see 4] . The ring of adeles, the group of ideles, and the adelic absolute value of k are denoted by A ; A ; j j respectively. We x a nontrivial character < > of A =k. and whose component at any nite place is 1. Clearly, = 3 k 1 . Since j j = and j k 1 j k 1 = , this means that j j k 1 = 3 .
If X is a variety over k and R is a k{algebra, the set of R{rational points of X is denoted by X R . The space of Schwartz{Bruhat functions on V A is denoted by S (V A ). If f; g are functions on a set X, f g means that there is a constant C such that f(x) Cg(x) for all x 2 X. x1 The space of binary tri-Hermitian forms Let G 1 = GL(1) k ; G 2 = GL (2) 
We showed in 6] that
is a k{rational character of G and ( (g)x) = (g) 2 (x). We proved in 1] that (x) 2 k V ]. We de ne V ss k = fx 2 V k j (x) 6 = 0g and call it the set of semi-stable points. If x 2 V k n f0g is not semi-stable, we say it is unstable.
For the rest of this section, we will consider a strati cation of V k . Let (2) By Lemma (2.2), the integral (1) converges absolutely and locally uniformly in a certain right half plane and the integral (2) We recall properties of E (g 2 ; w). Let x3 The principal part formula
In this section, we determine the principal part of the zeta function. For that purpose, we rst have to de ne distributions which appear in the inductive computation.
De nition (3.1) (1) De nition (3.4) (1) # (!) = (! 1 ) (! 2 ). 
